Ca2+ influx is not involved in acute cytotoxicity of arachidonic acid.
Arachidonic acid (AA; 20:4, n-6) has been implicated in cell damage in the brain under ischemia-reperfusion and other pathological conditions. In our experiments, PC12 cells exposed to >10 microM AA died within 1-2 hr, as assessed by the LDH release assay. Since AA is known to induce Ca2+/cation-permeable conductance in the plasma membrane, we investigated whether Ca2+ influx plays a role in this acute cell death. We found that extracellular Ca2+ was not required for the toxic effect of AA. In fact, the removal of extracellular Ca2+ dramatically accelerated its development: the half-time of the toxic effect of 40 microM AA decreased from 70.1 +/- 0.3 min in the presence of 5 mM Ca2+ to 7.4 +/- 0.3 min in the Ca-free solution. The extent of cell killing depended only weakly on AA concentration and ion composition, remaining within the 70-95% range. The AA-induced acute death was not affected by inhibitors of AA metabolism (nordihydroguaiaretic acid, indomethacin, proadifen), whereas some antioxidants tested (deferoxamine and ellagic acid), but not all (melatonin), partially suppressed it. Also, it was not affected by changes in the extracellular ionic strength or mimicked by an acetylenic analog of AA 5,8,11,14-eicosatetraynoic acid. We conclude that lethal injuries sustained by cells during short exposures to AA were caused by the fatty acid itself and were not mediated by the AA-induced influx of Ca2+/cations. Moreover, direct physical effects of AA on the plasma membrane (changes in membrane fluidity or detergent-like action) were also excluded.